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ABSTRACT : PURPOSE: To provide a new ink jet method which uses a water-color Ink with high safety, 
can be controlled by a low voltage, can use a high driving frequency, and in addition, for 
which a slit or multi-nozzle can be used by a simple structure. 

CONSTITUTION: A nozzle 13 is formed by confrontingly arranging a rigid electrode 11 
and elastic electrode 12, and a tinted liquid 14 with a high dielectric constant is put in the 
nozzle. A voltage is applied between the rigid electrode 1 1 and elastic electrode 12, and 
the elastic electrode is made to deform toward the rigid electrode by an electrostatic 
attracting force which is applied between opposite polarity charge phases which are 
induced at both electrodes, and particles 14a of the tinted liquid are made to fly from the 
leading end of the nozzle. 
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£ 0 ffle»tt#«a*m#«ac9;£ftfc3g#£ 

m*H23 «r»yxjv*a*«H«u maMft* 
«afcastLT«*M»*mn.u itnBm^ma^^a 
natr* c &«M&r«M4tgi i saoiMraMi 

[ at 3 ] m<*nm t m&raa t «*m l tsb« 
¥«©«a»cffl*tTa»sii\ tir«aKW©KVi»is# 

*mat»fliftatoiBE:yx;pfc»iau ^m^miz 
i^ateco«jE«r9iinLT^«afc:sijB$n^^a*<o« 

WttSHfcfWBr ft: J: D*tt**ae**e 

*nfc»att©«Wf*S|BJK:^«f *»«3I*IC J: D -/ 

«at^iito«fcyxj«»i«i, ®Em#«a 
[mm 8 ] *ma#r«a £5W£#«a torn co^w 

Bi©IMB63»f ^yiv h*s* H. 
CMttElO] ffiKttttraa & M£#«a i CO Rflo£ M 



(2) #^6- 1 0 6 7 2 5 
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-#i*w*«wfc xl t wsmtL-r * mm 9 §b«co»« 

W-f>^yx7 h'Ny H« 

K:««©mW>*€:An*aft»j£U ^fc-f > 
if? H. 

0.01cm 2 /V sec &J:Tife *»20»11 
UtOiraiSM-f h's* Ho 

[Mt9US] ittB«te»B*«^fc*a*«, 

*HUgatt(0»««»ffl-f h'S* H. 

^Wi^^viy h'sy H. 
^ [1ff#9ll6] 4>fc < t fc— 6 & 0 4>fc < 

ra«»tt#«a^jrwfc**u^«§rc. b^b 
a*©««ffcfp«r*»«5i*fcj: o K#m«ne 

CIS IWE* U 7 -f X <fc D >2 ^tiim^f-frfc 

$e>(C, M«a&Si»UT«lfS^«S-&> flM&fe 

wa^ottMicKsMic^osftrtfcAflEfc&i;** 

[»*91173 S5SB^ 'J -7 4 X £ 0 < >9 Sftttti 

U*ftJBEK:iO«fca*««-)&«W«a*JB»UT« 
^e^as^iir, 5¥ttfr*a3&«7nco«afiJcK-6l&*tC«fc0 

»*£-r*MOT5E*©»«»a<>*s>x5r 

at. a-f >*aK-f >*fc»i&Ts«£, -f>^a 
<ortaica«-6nfc-f v^attwfflo^u^-fxi:, -f 

5^ <^m@t. aaBa*fi:ai*#t««#:»^«afcic»f« 
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iB89«tt^tt# t n i © ias ic hje « ep in vxmm^n 

[0 0 0 1] 
[0 00 2] 

Co 0 0 3] a 1 a ttMffigi^coi^a*^. 

[0 0 0 4] ffi^t<75|2^@l (CWHTfi^^i:^ 
te&-f>?<D*-Zl3X3 afi (+) fcflflaU fi*©* 
1 frZttfa&fiUzfa&^TmzftmLT^Ts 
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[0 0 0 5] b*U «T<B.fc 

(i) wtommtm*utf)i,h±&Kizm<* &&*<i -? 

Tfc 5 0 0 hS«Oi«^E*«*fi»T»*. I CffefSP 
[0 0 0 6] (3) IWH" SfQttfttfi 

(4) -r>^tt«4-«»csft<«Qfso-c-f>^a^ra 

CO 0 0 7] (5) »4tB9ia*t/J>3fr>fcfe. ife^T^f 

[0 0 0 8] MRSI^fc&fc^iUT, E 

R«#Y>jr5?iy hjWDSnw«, ERSfrfc (Elec 
tro-Kheologilcal fluid) ft, fSS^«^{C0*a^^ 

5 >?zM J Tm®ffiiz^&&minrrz «t, o^cdsj 
[ooo9] ua»u iio^t,, #m*a©it®at;& 

[0010] 
C0 0 11] 

51 c «k o m 83 5? ^ o^raj vm $ 
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*HftibTV>£. 
[0 0 12] S&tt, &tt*0ffi»M£**d>ft:<£'b 

3*te#<D S Kg b / XJl/rtCX 

CO 0 1 3] &1X< £.%—ttW&&vm&2tl 

awOTa*. *©AffiicJ:Dtreyx;w*fc-f 
as*u *rew«afcAatt©«ffi*i*tobTW«aK: 
afi*tifc»atto«j»*s:Mfcffffl-r*#«3i*KJ: 

0 / X;H*3CD S» y X^# 6 "BrSafiJc b 

Co oi 4] sfc, ^ft<fb-*3Wtt^63aco^ 
tt>-*»c«te(*:»ta»u&«aiBjfc:»j«$nfc 

& vmftftm^&mmmmmiz&m'Tzvtzte+ftfx 

u »*^»tt#«a*o*^fcf^ffl*r«#«5i*fc 
±o#tt«:«aftWia*i'3fcrti*tT*»S'fr, meaic 

MStlfc* 'J 7 0 -f b 
CO 0 1 5] $e>lc, S^M$i^^M2:itt# 

n, i»ew«tt»«^i*at<orafc«E*««inLTW 

&*U7^X*&-f>^«lfiS*, ma* 
CO 0 1 6] 

[fp«i #tt^tsatj:n»c»iRir*«ait©MK:«ffi 
twin*-**, cnspacwaDSftfcEft©affi©ffl 

At*«ifc^T»s* /x;M*3<zvf>*<affi 
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cooi7] jMtwtatcnK^-raaa^flDflBfc 
»«*oWwjptt#**>F-fy^«ici**. cam 

COO 1 8] *fc, «^Mi*MlWBfc©*fc<fcfe 

-^fcwstfrcjwsu H«aicHatt©«jBE*mnif 
st, maa^aje^n^mattomasnicfisA-r 

[ooi9] w&frwmtttiivt*9M\zmtft 
m*matrm\& ^mzxzytnmxvzzom&n 

m\zti>&&&&&zit£i£z>z:±ifi?&z m z.oft&fr* 

[0 0 2 0] 

(Bin *^l:i5»*W^f>^^iy h<0 

1 2 tt»tt*«a&^r, cne^ma n, 1 2 ©w 
te»*«nfc/x^ 1 3 ic«tt**n*< *tt©-r 1 

(0 0 2 1] 1 tSUI^gl 2CDf^lC« 

jEEteiArr*. co«K«Triiiw#«ai i**«u 
50 #^tii2$ (+) iz&mvx^z. cneroa 

«<m3ia c*-n>a> t, mma^Bic:^ 
-r<t a fc»j#ma 1 1 -r >^ 1 4 

**HDA.TwaanBic»jaK«n&xu * hx«/x;n 

[0 0 2 2] &*S. ^fe<£%>#$rafc:&^TWu XU 

y htyx;Pt*«»jr*j&Ktt«:ft<. *»wt/x 
<a? co 0 2 3] »*i»gf«rrtt»j«an*-f >^«3 b 

ttHl 8TRWb&J;3fcmbTViT* BM»*©*f 
>*«fc*-n>*T:fcEV*C:fi*bTttE*Sa^fc 

fcifflbfc'T >*CDJ&^1 4ait Wl/TWftlfJ. bit 

^t, «^©»«ft3i^& Aft q tt-^aaiw w# 

[0 0 2 4] «*<0»a«5l3«Ttt. -f^iw:* 
50 fffit:ffl<^T^nOT. O^HtC^tSM 
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CO 0 2 5] *fc, HI 8fc^Ufcfi6*©#««f|^ 

SgfttilOO umJErpC^fcafr, TODmJEEhfclOOOv&T 
[0 0 2 6] »«»3I^SCT««sn*-f >^tttStt*t 

late*. Ctl^»9!OJ(|4©fiHlbAT»*. 

co o 2 7] ts^arm, M^^jD^n^ga®^® 

CO 0 2 8] fi£*S5fc©— 5C^H>^$»xy K*t& 

co o 2 9] /^K^yiy k^wpi*. -r 

f l = eoEl» /2 
f 2 = e o e rE2 3 /2 

CO 0 3 4] CdlC, 
E 1 : Sgft«|»0 W 
E2 :**©^|jL 

£ o : SSAOSHM & 

f a=f 1- f 2 = 6 o (El* - £ rE2M/2 
EUE2 tOfyjJCte. ^09^«« a 
fioEl=£OfrE2 
CO 0 3 6] Mt^Wtd/att*^ TOOfg* *HE£V 0 fcEl. 
Vo=Eld/2+E2d/2 
to. (4) *(5) fcftAUT»r*£. 4a 
E2 = 2Vo/ (d (e r + 1) ) 
CO 0 3 7] 2in&(4) HftALT, 

El = 2 e rVo/ (d (e r + 1) ) 



co o 3 o] bl± % a*oMftWM&*mcD»« 

CO 0 3 13 02H «*OIN»9l^<DM%^ 

t. i 2 «^rRj@©$^r. Mti i , 

2<Z)WICtt, T^K»tt-f>^3<Dft*>Di;U-C©*5 

co o 3 23 B3n ma^j&ejftkc. mmm 
20 i i i 2 rau *tM-*-«nrc«»iMkjB i 

i'. i 2 ' *fjM3*i, zn$<z>m\Z'(>? 1 4 (c: 

[0 0 3 33 H2t*HT, ¥4mttg&B®£4l#t& 



(1) 
(2) 

585 £ r : JtiGNI* 
CO 0 3 53 B2fc*VVT, 
£ f 2 t©»T»*. 



ttHiCflK* fait f l 



(6) , (7) £(3) KftAfSi:, H2T#ffiKfi»<fiMI 
fa=(eo€r (g r- 1) Vo ! 

f a=£ oVo J /d* 
CO 0 3 93 H3IC^t-*»^0«^, TOfiSKflKff 



* C0 0 3 8] 



(4) 

E 2 t(DWtCtt, 
(5) 

(6) 

<7) 



) /d* (g r + 1) » (8) 
O^l) ©T % (8) *tt*0(9) 5CTi&<aT£S. 
^ (9) 



(6) 
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• 

f b= (e r e 0V0 2 ) / (2d 1 ) 
[0 0 4 0] ^3fe^fCVo=3000v, d=0. 8mn&, 
*mW\ZV o=100 d=0. lmm*ftAl/rf aif 
b£2fca&*. fcfc'U £r=80, £ o=8.85Xl0~ 12 (F/ 

f a=l. 2X10* (N/m) 
f b=3.5 X10 J (N/m) 

[0 0 4 1] tfttK *«?BO*3&t**K:*#3tt*S# 
&n5r«i:W5. fc^A^ ®&<D&m®?VT£X 10 

[0042] u±rmnitofr^tttote&&*:mz* & 

[0 0 4 33 *ffi<DJ§M*«u m#WX;WO*fc£T> 

[0 044] 13 4 IC^-r^«T?tt. lit L/T 

0. 2 MmlC^^^^iCX^U— &T^-A-n— hT 

[0 0 4 5] ffiU£BBii*QJ:3lz:iOO /zm^7- 
i2\ *<Dm\Z. tt«*C!«VW>* 1 4fcLTtt#99g 
X< V^£:frLT + 100 v<amJEE£EP;toUfc. 

nfc. rji^fftt^^^jh&eMst*. 1275^25^ 

[0 0 4 6] 81511 *»980»2 0«6fS*3RT. H 

2 1 Lftmnm 2 2 ©mi 
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&#2 3<D^a?i#sn^bfcyx;u2 sMAStu 
/x>v2 5o±^«»je>enT5apgK2 satiHtu 

[0 0 4 71 RU2 1, 2 2Mfc*ffifelTOHrr*£. 

a£«©«Mfc*#U +ra<0#tt#2 3*XJg£-&Ty 
X;P2 5rt»C^tH$^5. COp^2 3CF>^ffilC«fcO 
4>*2 6 0tt?2 6 a£GMK2 7 *s 

[0 0 4 8] HI ©5«g«e!W 1 3«t?fltm*« 
3*l/TV>&<DlC#U :©^Tft -f>*2 6F*« 

[0 0 4 9] &tt, a*<o»*wi3«TJau #€31* 

t>fc. m3m<D&w*&ft 

[0 0 5 0] El 6 fciSTMtTtt, *M)«2 2 fctt* 

Inn) £&t*T100 tfm©»SO#»jXX^;P7-f^ 
2 8^0, #Cfc, f^>KAUaW (BaTiOa) fittd* 
^y>J^->^ (BT25-809 : 3*CU • ?Vn——>2r 

#its*7. 5¥tXfc^«Ufc«fflE*«£j!ft««>IBJit30«i o 0 
Mini:)5;^ai:x^i/-3- h LT*i«*s©»v>3M4 

*0±fclHBAy?>yT*-rJ:«3fcmWM2 1 

[0 0 5 1] T;US*»fflHC*^«"C«V»6n**BB 
«&8rC«0j£Ufc£C^ Jl©BaTi0iAD>' , J3— >:* 

2 9fc»*Lfc< JMfU 5/U3->=fAO»»l4«3» 
LfcU. ) 

[0 0 5 2] ^1f^r^^tr;W5i58»*ffitC«^< hT 

[0 0 5 3] 7^D5/7Z>Jft|sf (Fastgen blue 8110) 
^@Jg^«:* 4 vt tc^« L T#fi0^cft< > ^ t 

Ufc. >f >^ 2 6 t LT^#-f hT^A 



—158— 



11 

[0 0 5 43 05, H6©««fcJ:n«. ft&CDgNI 

sftsit, -f># ^tiwrni, ft t%iz*oy 4 Xcfco-r > 
[0 0 5 6] u ««ttB*to. 

J&£3£M*2 - 3KH2<H£^. 
CO 0 5 7] »J©2«£LT/X:*>s;xy 

40ori::'&73:Sfca&, < fc^*, F fcm^tetc^tf 

C 0 0 5 8 3 H 7 fct ««3dt»< , < >^ O^ffiA^ 

CO 0 5 9] ttAf«3 2 0±«|&friHM3 i oTW 
fctt, -en^tlO. 5mmJ&nT*fB&^&3 5, 3 5 ' #g 

#nrn*. mm 3 2 itttifis 5 b(om\zn, 

S&t&@3 5. 3 5' tt#K:«jfi3*U »|0j13fi3 2fctt 

^«^$n, *Mftflnpi*+ioo vttmmzti*. 

Cn6«M«3 1. »fiI13«3 2i«ttQffi3 5. 3 
5' tt, H©*tt^HfJWyDs/^3 6THie*tl, 



(7) ^i¥6-1 0 6 7 2 5 

yuy i; 3 6 l:tt;X;i/3 3<0§9Pgg3 3 a««B«n 

[0 0 6 03 2*{&imE3 2« (4-1 2MmS^CD) 8 
^# 1 J*Z J rfryj)l>&\z7)l>*- = LVA&m%VTft 

[0 0 6 13 0 7 0>>f >^>?a:y h<&BJ3=g&f££® 8 
(a) -(d) K^OUTTa. 9i*J»ftE©x^~htt»» 
S&^7lfcl^«*^. ^ffpjaS3 2« 

08(a) fcatT^SfcflMMMS 5©#fc»*LTH 
10 fe^m&3 1£+100 v^SOvC^Si, 08 

.(b) oj:)i:^MS3 2K (4-) , m^mm3 1 lz 

(-) 0^<OSW3W^5fiStU C0flI&aO|V»flK2 

§iaT*n*j««3 2«®8 (o <o&o\znm\z$m\^ 

diTT. 0 8(d) fcwT£3fc«*MW3 10«BEfcO 

te, (a) ©#^£43l^T^fc©*f3&t, BI#Sfi3li 
ffi*tt&3 1 &»Mtt«53 2 ^OfWcfflKSMfric 

co o 6 23 mmma 2Uyt<o^^m\zm^t^tt>. 

* 3 4?5l^Sn*. 

[0 0 6 33 cCT, RUO»II5l*tt^<SS<Tt) 

[0 0 6 43 L*U il!i^3 5«SitX^Fa»K. ML 

<>^3 4€18^S3 2<hi%fS3 SiCDWO^W 
3 7tJ«tT*»Jtf^ ( ^37' 

ju^esn3 7©-«fc3fett*nfc7fcs^r. 

[0 0 6 53 ^W3 7rtfc-r>^3 4£a5grfS#^ 

S3 5^. »tt*ta«S3 2ifc— 36rrtj^3 8. 3 8' & 
^~^fpIICEgU> jf§«t€fi3 5«$(D-^3 8^ 
^©*»i^t«|3 9i»«n. ZL<D±vte®j£ 
tftl& 0 9<a) ©X^— h«fi8sft»6BiH<b) ©ct^ 
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^3 4a£ffl$B£it-*:<h#, -^fpj#3 8*W»T« 
3 9 *>S>f tl, »C(c) <D,fc5K:#jSj*ffi 

3 2^|&«ffi3 5^(^^bfci:#— ^Ir1#3 8# 

huts 8' &w&. yxfr&mzsmz'ozifiim 
[0 0 6 6] *t&mffi3 5OTftEUT«tt&n, 5ttrsj« 

ffi 3 2 i:CDra<3D^ffflfc7K44©-r >^ 3 4 
£\ 0 8(a) co^lfi-C©M^^«5!*coj^9?«:^ 

S3 5 £2*rpJ®ffi3 2 i£f^&lCLT:fe< 

CO 0 6 71 )k\Zs m^Wltt*0)&tt\J3<»±&iS&X 

m^effi3 i £**[Rj««3 2 ^^raic^r-s^ 
fc£fc0©*rau aao) 

Pa= (e r e oVo' ) / <2d» ) 

(0 0 6 8] CCT, V o=100 v, d=0. 1mm, e r 
=80, e o=8.85X10- 1 *(F/m),S=lJii a t*T5t> 
Pa =3. 5 X10» (N/m 1 ) 

[0 0 6 9] C©*T»rtJ*«e#«©5feO-f 

t=(2x/a) 1/1 (sec) (aMvott-tfnfcl/fc) 
= (2X50X10-«/3.5 X10* ) l " 
=5.3 X10-* (sec) 
[0 0 7 3] £©£#©-f >^©attv*;k 
v = oX t 

= (3.5 X10 4 ) X (5.3 X10" S ) =L 9 (m/s*) 

[0 0 7 4] ^isic, ;x;^o^no^os 
J*, cotMramufc^? em/ 8 

[0 0 7 5] % A\Z. HI 0fc:<J:0BI0<a«M13l:& fb$ 
ffSf*. 8teELfc£5t::, ttttttttS 5ft£rt'Ut>& 



Dfr»«100 MmXIOO Mm, ^IrJ«S«12m 
m, ^4>S$&ft«^>£ttJ?388j£iiK frMtemijii 
tel. 0, ¥J£gttfttt50jtnu 3Wt*Ktt?nfcT*fc* 

f a = P aXS 

=3.5 X10 3 X (100 X10-') * 00 
=3.5 xi0- fi (N) 

[0 0 7 0] — co*7rina$ns««mtt, <&m 

m= vX p 

= (100 X10* fl ) 1 X 1 X10» (Kg) 
= 1X1(T» (Kg) 

[0071] *f, asm, mm&a 

<Dffi\Z\Z. 
ma = f 
.*. a = f /m 

£ S * f a tm0fi§^At S i:Un^ 

a= (3.5 X10" s ) / (1 X1CT») 
=3.5 X10 4 (n/s*) 
[0 0 7 2] (x) *)*50*imft:<£T, CCDfflfcS 

ufc^ra (t) ttWT^6»n5. 



50 3 2te-fcK: (+) omiifitoX), uorai:»t^*W 

2i:ffit&«ffi3 5i<DKlC«<»*§l*f b?fe^86S. 
f b= (fir 6oSV ! ) / (2d* ) (N) 

6 r ttifcBi«2£T&*. 

[0 0 7 6] L T, V = 100 v, S=100 X10 
-«m 2 , d=0. 5mm=500 X10-»m, er = l, eo = 
8.85xi0- 13 (F/m), SttA-T^i:, 



f b= (l 1 X8.85X10" 1 * X (100 X10* 8 ) 1 X100 I )/(2X(500XlO-«) 2 
=1.77X10-» (N) 

»3^f Ott, ^12 Am^#tMi3 2T3&D, 

m= (100 X10-«) * X (12X10- 8 ) XI xlO 3 =0.12 X10" 9 (Kg) 

tV Hr [0 0 7 7] -eUT, £<D££<DintiS3Ea bl±, 

a b = f b /m 

=1.77xiO-»/0.12X10-» =14.8 (m/s 8 ) 

[0 0 7 8] gDt>^&fix|i5 0/imit^^, 
t b= (2x/a) 

= (2X50xiO' 5 /'14.8) J/ *=2.6 X10" J (sec) 
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X100*)/(2X(100X10" fl ) 



(jo/ an 



(9) ^¥6-1 0672 5 

15 16 

[0 0 7 9] RD<OP»M*J:0a<-r*fc»lctt, *<o ** 0 . 1 fc 

f b = (1* X8.85X10-" x (100 xio- e ) » 
=4.4 X10-" (N) 
(0 0 8 0] i&D, AtiggabMU 

ffb= f b/m 

=4.4 X10-»/0.12xl0" 8 =367 

t b= (2x/c) l " 

= (2 X50X10">/367) 1 '* 

tooai] «&&urr«fc*ett. ti&^3 s cco^f b», 

f b= (80 X 8.85X1(T IS X (100 X10-«) * X100»)/(2X (100X10"") » 
=3.5 X1(T« 00 
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